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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps In operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 





RU 2068940 Ci 



(21) Application number: 4669683 

(22) Date of Cling: 19900926 
(51) Int. CI: E21B29/10 

(71) Applicant: Hp win AneKca^np TapacoBHMTMniKOB HKKonan MBaHOHHHriHKHTMCJ cko BacuratH 
rpixropbeB»raKHcejibMaH MapK Jlaoapeexw 

(72) Inventor: flpbim A/ieKcaHflp TapacoBmi, Tmhikob HnKOJiaM Weaiioottro, Hmkutmchko Bacu/iMM 
rpMropbCBMM. KnccjibMaH MapK JlaoapcBHM. 

(73) Proprietor: Hpbnn AjieKcaHAp TapacoBUMTuniKOB HnKonafi MBaHOBWHHHKirrMeHKo BacmiMtf 
rpnropbCBHRKHcejibMaH MapK Jlaoapeein 



(54) nJIACTUPt flJU! PEMOHTA OBCAftHUX KOJIOHH 
(57) Abstract: 

M306pCTOO*C OTHOCHTCH K OOJiaCTH 6ypCHHH H Ho6btHH HC^TO H ra3a, B HaCTHOCTH K TCXHHKC H TCXHOJIOrHH 

KanHTanbHoro pcMOirra cKBaj&KHbi. Us/lb - noBfatnicHHe HaAeKHocm pei^HTHo-BOOcraHoBirrejibHfaix pa6or 
3a cueT 3amnTbi repMeTiDMpyion^ero noKpbiTHH c coxpaHeHweM repMeni3annM KOJiOHHbi no eceft jjnmie 
HanomcHHoro njiacrbip*t. f\nn stopo oh CHa6xeH npeROxp ajorreji bHbOffl uaiDseraMH, uaKCioianbUbiM 
HapyxHbift /jwaMtrrp KOTopbLX npeBbimacT HapymHbnR jjkiaMCVp KOJibmeBwx ancMCHToe, npw 3tom 
npeAOXpaHUTcnbUbie MaEmeTbi pa3MeiqcKW ucmgy KOJibneewMM a/ieMCHTaMM rcpMeTH3Hpyiomcro 

nOKpblTMR C 3a30pOM C B03M07KH0CTblO B patXMeM nOJIOJReHHH nepeKpblTHtt 3a30pOB C VMeHfameHHeM 

HapymHoro jniaiuerpa npc^oxpaHMTCJiiaHbix MaHxcT jjo HapyKHoro ^naucTpa KanbucBbix ancMcirroB. 4 mi. 
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Description (OniicaHiie H3o6pereHH5ij: 

H3o6pcrcHMe othochtch k oojiacrH 6ypeHMH h Ro6bi*m He<Jmi m ra3a h, b vacTHocTM, k tcxhmkc h 
TexHononoi Karorraaibnoro peMOHra cRBammnJ. 

Uenuo H3o6pereHH5i Hannerca noBbimeHMe Ha^esaiocTH peMOHTHO-BOCCTaHOEDrrenbHUX pa6or 3a cner 
3amirrbi repMcnoMpyiomero noKpumfl c coxpaHeHMeM repwenraaurai kojiohhw no bccA a^hhc 
HanoneHHoro luiacTbopfl. 

nocTaaneHHan nc/n> Rocrmrsurrcn tcm. wro nnacrbfpb ^rm pexioirra oocanjHbtx kojiohh cocrrosmsfm H3 
npojjoji uio-rxxJjpupoBaHHOfl Tpy6bi c Hapyj&HbOi nepuertoMpyioinHM noKpbiTweM, BbniQnHCHHfeiM ho na6opa 
KonbucBbix aneMCH-roB, pacnonoTKCHHMX hrojib Tpy6w c 3a3opoM npyr oTHocHTcjibno Apyr*a. cna6mcii 
rTpc^oxpaHHTcnbHbiwai MaiURCTaMM, MaxcMManbHbiM HapyxHbiH ^naMerp Koropbix npcobrmacT napy?KHt>iA 
m*aMerp KOJibueBbix aneueHTOB, apH aroM npe/joxpaHM*rejibHbie MaHxeTbi pa3uen\emw Mexny KO/ibucBbiMM 
anejacHTavai repuenoMpyiotajero noKpbiTun c 3a3opaxoi c B03M07KHOCTbio b pafkmcM nonomeHMM 
ncpcKpbiTHH 3a3opoB c yMeHbmcKHCM HapymHoro jniaMerpa npe^oxpainrrcjifaHbtx uaameT ftp Hapyxuioro 
^HawcTpa KOJibUCBbix ancMCHToe. 

ripK TpaHcnopTHpoBxe TaKoro nnacTbipn b KonoHHy ooca^Hbix Tpy6 ROHraKT ero co cxeHKoft KonoHHbi 
ocymcCTBTiHeTCH *icpC3 MaHXCTbi, pa3ucn;eHHbie b 3a3opax ucjzny KonhUCBbiMH repMeTM3HpyioinMWM 
aneMCHTawH Ha onpe^cncHHOM paocroHHMM njpyr or jqayra no bcck ;i/imhc ruiacTbipH. 

ManmcTa BbmamiCHa b BMjje uHraniRpa c nocTOHHHbOi mm nepCMCHHbiM no ee promt AMaMcrrpoM h 
TQnrqHHoit ctchkw. Hanson bmMii ^Mauerp ManHcerbi npeBbnnaeT HapyjRHbjnft oimcaHHbiH nMaMerp 
Konbi^cBoro PcpMeTH3wpyK>mcro anewcHTa. 

Urania MaHxer BbitfHpaercH TaxMM o6pa3ou, «rro6bi npM pa3MemeHMH wx Ha iuiacrbrpe Mcmpy 
repMCTH3wpy»mwKoi ajicweHxaMH coxpaiwncH (JjyHKuwoHanbHbiH 3a30p hc tojibko npH TpaHcnopntpoBKe, ho 
m npw pacnmpeHHH iuiacrbipH b kojiohhc 

Paccrromme iiexjjy yamseTauM h mx kojuwcctbo pacrawrbiBacTCH b aaBHCHMOCTH ox n/iHHbi nnacTbtpsi u 

KpHHH3Hbl CTBOJia CKBaSLHHbl, MTOObI IipH KOHKpCTHblX MX 3Ka<3CHHHX HCKJTJO^D/TTto ROHTaRT 

rcpMmraHpyioiuero noEpwrHH nnacTbipH c nanoHHoft h cro paopymcHiie. 

KoH^MTypauHH wanwcT, <^H3HK0-MexaHMM€CKHe ceoMcroa m npouHOCTHbie xapaKTepHCTMKH MaTep waria H3 
Koroporo ohh loroToancHbi, no3BarunoT o6ecneram> wx upnocTHOCTb npn n,BW&einai nnacTbiptt b 
CKBasMHC. a npn cro pacniwpeHHM jje<l>opMwpoBaTfaCH b paraiajxbHOM HanpaancHMii pp BcjmratHbi paBHoft 
ToranuHe pepMCTM3Hpyiomepo noRpwnw njiacTbipn, HCK/nonaH AonojnarrenbiryK) norepjo npoxo^Horo 
ce^emw? kojiohhw o6camibtx Tpy6. 

Ha (J)mi-. 1 n306pameH nnacTbipb 1 c o^cxbaoi Ha Hero npe^oxpamrrcnbHbiMH MaHxeraKCH 2. cnyn^eHHbiH b 
o6caAHy» KonoHHy 3: Ha $in\ 2 h 3 npoflOJibUbic m nonepc^Hbie ccmchhh ManmeTbi; Ha 4>ht. 4 BapwaiiT 

BO3MOmH0r0 H3rOTOBJieHHH Manas CT. 

MajuseTa 1 3) jraroraBJDiBaeTCR c nepeueHHbiu no cc n/nrae n^taweTpoM c onMHaKOBoft ToranHHOfl 

creHKH no sceuy ccmchhjo paanott urcw 6jnc3Kofl Toranjnie repMenraiipyioiniepo noRpwrtw nnaerbipH. Ha 
KOHUCBbix yMacTKax 4 cc BHyTpcHHHH miaMCTp BboiojiHCH c MXHycoBBDj ^onycKOM no OTHOmeHMX) K 
HapyiKHOMy AMaMcrpy nnacTbfpH. B cpc^HCH Harm 5 ^Hawerp MaHjKCTbi yBcnHMHoacTCH 6c3 i^mchckkh 
TOjnnwHbj ctchkh A 0 pa3Kiepa Ha 3 4 mm npeBbimaiou^ero n^taMerp repMenrawpyjoinero KOJibUCBoro 
ancMCHTa 6, b pc3yjib-raTC nero b tcjic MaiOKerbi o6pa3ycrcM noniiyrpcHMc. 

riepcxoAbi 7 or 6ojibaicro ;;H«uu<rrpa k MCHbmcMy BbOionHCHbi kohhmcckhmh c yr/ioM npw Bcpnome KOHyca 
MeHbmHM 45°. Mem^y repMcnmoM 6 m ManmcTofi 2 hmccxch 3a3op 8. OnacTbipb cnycKacrcfl b CKBaxMHy 
Ha mraHre 9. 

njiacTbipb cotfupaercM h ycrraiiaorrtmaeTcn cncnyioinHM o6pa30M. 

MawseTbi 2 o^eBajor Ha nnacTbipb 1 c HaTHTOM, mto o6ecneiofBaer wx yuepmaHHe Ha new. 3arcM Ha 
nnacTbipb HaHocHxcn rcpMeriOHpyiomcc noKpbiTHC 6 b bh^c KonbucBbix 3jicmchtob Tax mm o6pa30M. «iTo6bi 
Mewfly hhmh h MaHmcraMK 2 ocTasajicH 3a30p 8. riocnc aroro nnacTbipb na nrraHre 9 onycKacrcH b 
o6cajrayK> Tpy6y k MecTy cc HerepMeTHMHOCTH. m pacnnipHeTCH AopHHpywincH pqjiobkom ro miOTHoro 
KoirraKTa co ctchkom o6caflH0M KonoHHbi. 

TpaHcnopTHbic ra6apHTHbie pa3Mcpbi njiacrbipH o6ycnonncHbi pa3McpaMM npcfloxpaHHTCjibHbix MaHwer h 
noaroMy npn ahmtkchmm cro b kojiohhc KOirraKT repMeTH3Mpyiomcro noRpwTHH njiacxb«p« co ercHxaMM 
o6ca«Hbix kojiohh HCK/no^eH, tix> o6ccne^HBacT cro coxpaHHOcrb. 

MaiuscTbi H3roTanriMBaioTCH M3 MaTepMa/ia ^ocraTOMHO 3nacTMMHoro, *rro6bi He npenwrcTBOBaTb 

3 
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pacnmpeHWO RnacrwpH b kohohhc h He co3AasaTb ripn 3-tom 3HanHTenbKbtx flononHMTcntHbix ycwnraf u b 
to »c epewLR flocrafouHo npcwHoro. cnoco6Horx> coxpainrrt> reoMcrpHMccRyjo $opMy b npouecce 
TpaHcnopmpoBKH imacrbipn k wecry HapymcHHH kohohhw. Hanpnuep. nanronuieHa wtb peoraiu. 

npw pacmMpcHMn iuiaerbipn uamseTbi 3a cmct noflHyTpeHHH, oopasyionyix 3a3op 10 Me*my hhmh h 
iuiacTbipeW h kohmmcckmx nepcxoflOB. HCKJBtmajomHX o6pa30BaHHC cmiaAOK. ;je<|x}pNfl*pyx>TCH b paflwajibHOM 
nanpaB/ieHMM h npKKHMaioTCH k ctchkc ruiacxbtpH. IlocKOJibxy TOjimwHa ctchkh Manner 6nn3Ka TomnnHC 
rcpMcnoHpyiomero noKpwriM, flonomniTejibHofl noTepH npoxo^noro ceneHHH Konoranj b 30He ycTanoBKH 
rmacrbipj* He npoMcxoflMT\ 

Hcnojib30BaHHc npeAJiomeHHoro nJiacrwpH. CHaoxeHHoro npewoxpaHjrrenbHbiMH yaiuscTaMH no3BaJWT 
npeflynpeflHTb TpeHwe repMe-iroiipyionjero noKpbiTHH o ctchkh kojiohhm. coxpaHHTb ero uejiocTHocTb h 
o6ecne<nm> ua^pmnuA pewoHT HercpMenraiBix o6caflHbix kcjiohh. HHbll blblbl2 blfelbI3 
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Claims [<XH>pMyxia H3o6pereHii5iJ: 

PLnacTfaipb pjvi pcMOHTa o6caflHi>ix kojiohh, coctohh^ ho npo/jo/ibHO ixxfrpupoBaHHoi* Tpy6w c HapyjRHbiw 
repMCTH3Wp>TocqwM noKpbiTHeM, BbinanHeHHbiM H3 Ha6opa Ronu^eBbix 3jieueHTOB, pacnojioKftfHbUt B/janb 
Tpy6bi c 3a3opoM ornocurcjibHo ppyr flpyna. oT/nwax>m^MC« tcm. uto. c ucjibio noBturaeHU^ naAencHOCTM 
pcuoHTHO-BoccTaHOBHTcnbHbix pa6or 3a cuct saiiflrrbi rcpMCTH3Hpyioinero noKpwTnn c coxpaHeHueM 
pepMCTTOaurai fiojioHHbi no bcch ftJTHHC Hanoraeinioro ruiacTWpH, oh CHa6wcH iipcj;o xpai imtoi i^hwmvi 
MaiOKerawH, uaKcmaajibHUH HapysHbcl /juaueTp KOTOpbix npeBbraiaer HapyxHbm fluaMerp Ronbi^eabix 
anexiCHTOB. npn 3tou npefloxp ainrrcji bHt»ie MaHKCTW pa3uem > emj Mexfly Kanu^rojMH ajieMeirra&ai 
rcpMCTH3HpyiOimerO nOKpblTHH C 3a30paMH C B03M0JKH0CTbl0 b pa6oMCM iiqjio2K€hhh ncpcKpwTHH 3a3opoB c 
ywcHwncHHCM napyKHoro RHatMerpa np<^oxpaHKTcnbHbtx MaroseT /jo HapywHoro njfauerpa Konbueabix 

3J1046HTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 

A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 



1 




TRANSPERFECT TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
fRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214 C1 

RU2056201 C1 

RU2064357 C1 

RU2068940C1 

RU2068943 C1 

RU2079633 C1 

RU2083798C1 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU2 108445 C1 

RU21444128 C1 

SU1041671 A 

SU1051222A 

SU1086118 A 

SU1 158400 A 

SU1212575 A 

SU1250637A1 

SU1295799 A1 

SU1411434 A1 

SU1430498 A1 

SU1432190 A1 

SU 1601330 A1 

SU 001 627663 A 

SU 1659621 A1 

SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001 81 0482 A1 
SU 001 81 8459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. 1221 MCKINNE Y. HOUSTON. TX 770.0 | TEL 713 650^0 FAX 713 650-0,39 WWW.TRANSPERrECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




fam Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
,ln and for the Stale of Taxaa 

My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



la FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



KLINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: • 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





